Mortality following Hartmann's procedure – correlation of Dr. Foster's report with CR-POSSUM  by Lal, Neeraj et al.
at SciVerse ScienceDirect
International Journal of Surgery 10 (2012) 480e483
ORIGINAL RESEARCHContents lists availableInternational Journal of Surgery
journal homepage: www.thei js .comOriginal research
Mortality following Hartmann’s procedure e correlation of Dr. Foster’s report
with CR-POSSUMq
Neeraj Lal a, Pritam Singh b, Chaminda Sellahewa b, Rajan Patel b,*
aDepartment of General Surgery, Manor Hospital, Walsall, West Midlands WS2 9PS, UK
bDepartment of Surgery, Russells Hall Hospital, Dudley, West Midlands DY1 2HQ, UKa r t i c l e i n f o
Article history:
Received 19 March 2012
Received in revised form
13 June 2012
Accepted 18 June 2012
Available online 28 June 2012
Keywords:
Hartmann’s
CR-POSSUM
Dr. Foster
Auditq Work presented as an E-poster of distinction
Congress of the Association of Surgeons of Great Brit
* Corresponding author. Tel.: þ44 1384244021.
E-mail addresses: neerajlal83@gmail.com (N. Lal),
chaminda.s@doctors.org.uk (C. Sellahewa), raj.patel@d
1743-9191/$ e see front matter  2012 Surgical Asso
http://dx.doi.org/10.1016/j.ijsu.2012.06.004a b s t r a c t
Aims: Dr. Foster Intelligence highlighted a higher than expected mortality rate from emergency Hart-
mann’s procedure at a district general hospital from April 2007 to March 2009 (6.5% expected, 30% actual
mortality). A retrospective audit of all Hartmann’s procedures over 4 years was performed.
Methods: Notes were examined for all emergency Hartmann’s procedures between April 2006 and March
2010. CR-POSSUM scores were calculated for each patient. Results were analysed in SPSS (IBM Corp.).
Results: The mean CR-POSSUM score for the entire cohort was 27.78%, which compared to an observed
mortality rate of 22.5% (18/80 cases, p ¼ 0.61). There was a signiﬁcant correlation between mortality and
CR-POSSUM score (p ¼ 0.001) and ASA grade (p ¼ 0.001). Those aged 81 and above had a signiﬁcantly
higher mortality (P  0.05).
There was no statistically signiﬁcant correlation between grade of surgeon and mortality (p ¼ 0.42).
Overall consultant presence in theatre was 72.5% (58/79 cases) and in those that died 82.4% (14/17 cases).
Those patients who had an admission to diagnosis time of 10 days or more were at signiﬁcantly greater
risk of death (p < 0.05).
Conclusions: Dr. Foster’s data does not sufﬁciently take into account the pre-operative state of each
patient. The CR-POSSUM predicted mortality scores for the studied patient population and the actual
mortality were similar. This suggests that the studied patient population were of a higher risk group than
presumed by Dr. Foster’s data.
This study has highlighted that an older population and a delay in diagnosis following admission may
have contributed to the increase in mortality in some cases.
 2012 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
The Dr. Foster organisation provides comparative adjusted death
rates for all National Health Service (NHS) hospitals for a variety of
procedures.1 Dr. Foster calculates the expected mortality rates for
surgical procedures using logistic regression models, adjusting for
factors that include age, sex, deprivation and co-morbidity.2 When
the risk of death is signiﬁcantly increased for a given diagnosis or
procedure, the organisation provides a conﬁdential alert to the
relevant hospital.
Dr. Foster issued an alert regarding a higher than expected
mortality rate from emergency Hartmann’s procedure at our trustat the International Surgical
ain and Ireland in May 2011.
pritam@cantab.net (P. Singh),
goh.nhs.uk (R. Patel).
ciates Ltd. Published by Elsevier Ltfrom April 2007 to March 2009. The Dr. Foster calculated expected
mortalitywas 6.5% for our hospital, compared to an actual mortality
of 30% during this period. The predicted mortality rates vary
between hospitals, based on the calculations described above.
Hartmann’s procedure was originally used in the management
of distal sigmoid tumours.3 The tumour was resected, the rectal
stump was closed and an end colostomy was fashioned. More
recently, the technique has been applied for other pathologies,
including the management of acute diverticulitis, ischaemic colitis
and iatrogenic colorectal perforations.4 Although there is debate as
to whether primary anastomosis is a better option, Hartmann’s
procedure is routinely performed in emergency and elective
settings.5,6 The main advantages in the emergency situation are
immediate resection of the diseased bowel segment and avoidance
of the potential complications of anastomosis. The main disad-
vantage is the creation of a colostomy, low and variable reversal
rates (23e70%) and the associated morbidity of a second complex
procedure.4,6e9 Documented mortality rates from emergency
Hartmann’s procedure vary greatly, from 17% to 34%.4,6,7,10e12 Thed. All rights reserved.
Table 1
Selected data.
CR POSSUM
Score
Mortality % Relative
Risk
Absolute
deaths/total
cases
Age
<61 9.82% 11.76% 1.198 2/17
61e70 20.69% 27.78% 1.343 5/18
71e80 28.28% 12.12% 0.429 4/33
>81 62.44% 58.33% 0.934 7/12
Gender
Male 24.71% 14.29% 0.578 4/28
Female 29.42% 26.92% 0.915 14/52
Grade of surgeon
Consultant 26.98% 25.64% 0.950 10/39
Registrar grade with
consultant present
27.51% 21.05% 0.765 4/19
Registrar grade with
consultant absent
29.00% 14.28% 0.492 3/21
With consultant in
theatre (operating
or observing)
27.15% 24.14% 0.889 14/58
ASA Grade
I 11.29% 0 0.000 0/7
II 22.47% 4% 0.178 1/25
III 28.34% 17.39% 0.614 4/23
IV 40.58% 72.72% 1.792 8/11
V 70.29% 0 0.000 0/1
ASA not stated 31.74% 38.46% 1.212 5/13
Imaging
Preoperative CT 25.67% 25.64% 0.999 10/39
No preoperative CT 29.78% 19.51% 0.655 8/41
Pathology
Malignant 29.46% 11.53% 0.391 3/26
Benign 26.96% 27.76% 1.030 15/54
Post-operative destination
Ward 23.73% 25.00% 1.054 1/4
HDU 26.73% 10.34% 0.387 6/58
ITU 32.02% 61.11% 1.908 11/18
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compared to published rates.
An audit was initiated to investigate the higher than expected
mortality at our hospital. The primary objective was to determine
which factors correlated with mortality and therefore identify
potential areas of practice that could be improved to reduce
mortality. Additionally, observed mortality rates would be
compared with predicted mortality using the Colorectal Physio-
logical and Operative Severity Score for the Enumeration of
Mortality and Morbidity (CR-POSSUM) to determine whether the
observed mortality differed from that predicted by this validated
system.13 CR-POSSUM was used as it is a simpler method, using
fewer parameters than POSSUM and P-POSSUM, but has equal if
not greater accuracy in predicting mortality in colorectal
patients.13,14
2. Methods
This audit was based at a large district general hospital in the United Kingdom
with 722 inpatient beds serving a population of over 350,000 people.
A retrospective audit was performed for all patients who underwent a Hart-
mann’s procedure from April 2006 to March 2010. A subgroup analysis was then
performed on the period covered by the Dr. Foster analysis. Patients were identiﬁed
using hospital coding systems by searching for patients whose dominant procedure
was ‘rectosigmoidectomy and closure of rectal stump and exteriorisation of bowel’.
This ensured that all Hartmann’s operations were included.
Case notes were retrieved through the hospital’s audit department.
Prior to data extraction, an extensive literature search was performed to ensure
that all important patient factors were checked.
Notes were searched for the following data: Age, date of admission, date of
diagnosis, method of diagnosis, date of surgery, American Society of Anaesthesiol-
ogy (ASA) grade, operating surgeon, assisting surgeon, consultant presence in
theatre, grade of anaesthetist, heart failure, pre-operative systolic blood pressure,
heart rate, haemoglobin, serum urea, intra-operative contamination, per-operative
complications, post-operative complications, HDU/ITU admission, further surgery
or procedures, per-operative diagnosis, histological diagnosis, whether Hartmann’s
was reversed, date of discharge/death.
Data was tabulated using Excel (Microsoft Corporation 2007). CR-POSSUM
scores were calculated for each patient using the CR-POSSUM calculator on the
Risk Prediction in Surgery website.15
Data was analysed using SPSS 19 (IBM Corporation 2010), with advice from
statisticians.c ManneWhitney U (MWU) was used for numerical data such as age.
Fisher’s Exact test was used for categorical data such as gender.
3. Results
103 cases were identiﬁed from the coding system, from April
2006 to March 2010. 18 cases were excluded as they were not
emergency Hartmann’s cases. 5 patients were excluded as their
notes were unavailable. Therefore 80 patients were included in the
audit. 48 of these patients were from the period analysed by Dr.
Foster (April 2007 to March 2009).
3.1. Patients (Table 1)
Fifty-two of the 80 patients were female (65%). The median age
was 71 (range 38e86). Forty-six patients (57.5%) had pathology
related to diverticular disease e diverticular abscess, perforation,
mass or ﬁstula. Thirteen patients subsequently underwent
a reversal of Hartmann’s procedure (21.0% of those who survived).
3.2. Mortality
For the entire audit period, eighteen patients (22.5%) died
within 30 days or during the admission. For the periodc Peter Nightingale and James Hodson, Statisticians, Queen Elizabeth Hospital,
University of Birmingham.corresponding with Dr. Foster’s data (April 2007 to March 2009),
ﬁfteen patients died (31.25%).
There was a signiﬁcant correlation between mortality and ASA
grade (p ¼ 0.001, MWU, Fig. 1). Those aged 81 and above had
a signiﬁcantly higher mortality than those below 81 (P  0.05,
Fisher’s exact, Fig. 2).
There was no statistically signiﬁcant correlation between grade
of surgeon and mortality (p ¼ 0.42, Fisher’s exact). Those patients
who had an admission to diagnosis time of 10 days or more were at
signiﬁcantly greater risk of death (p < 0.05, Fisher’s exact). Overall
consultant presence in theatre (scrubbed) was 72.5% and in those
that died 82.4%. In one case that survived, the consultant was
present in theatre but not scrubbed.Fig. 1. Comparison of ASA, CR-POSSUM and mortality.
Fig. 2. Comparison of age, CR-POSSUM score and mortality.
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post-operatively. Those that were admitted to ITU were signiﬁ-
cantly more likely to die than those who went to HDU post opera-
tively (p < 0.001, Fisher’s exact). Patients admitted to ITU had
a higher CR-POSSUM score than those admitted to HDU (32.0% vs
26.7%). Of the 4 patients who were sent directly to the ward post-
operatively, one patient was deemed for palliation intra-
operatively, and died after being admitted to a surgical ward (Fig. 3).
3.3. CR POSSUM
The mean CR-POSSUM score for the entire cohort was 27.78%,
which compared to an actual mortality rate of 22.5% (p ¼ 0.61,
Fisher’s exact).
The group of patients that died had a signiﬁcantly higher CR-
POSSUM score than those that survived (p ¼ 0.001, MWU).
In the April 2007 to March 2009 Subgroup (corresponding to Dr.
Foster’s analysis) the mean CR-POSSUM score was 30.05%,
compared to an actual mortality rate of 31.25% (p > 0.99, Fisher
exact). As with the overall data, therewas a signiﬁcant link between
mortality and ASA grade (P < 0.005, MWU). Again, CR-POSSUM
score was correlated to mortality (p < 0.005, MWU). In this
subgroup, there was no signiﬁcant link between mortality and
patients who waited 10 days or more for diagnosis (p ¼ 0.24, Fisher
exact). Although there was a trend towards those above the age of
80 years having increased mortality, it did not reach signiﬁcance
(p ¼ 0.088). Remaining analysis was consistent with that of the
overall data.
4. Discussion
Dr. Foster alerts can be valuable to ensure standards of care are
maintained. They can also provide an indicator of large-scale
system failures within hospitals. This study demonstrates theFig. 3. Comparison of ASA grade and immediate post-operative destination.importance of audit after such Dr. Foster alerts occur to determine
whether mortality rates are due to individual patient condition,
problems with practice, or a combination of both.
The actual mortality rate during the four-year audit period
compared favourably to the predicted mortality using CR-POSSUM
scores. There was no signiﬁcant difference between these results,
both within the period analysed by Dr. Foster (April 2007 to March
2009), and the entire audit period. It is likely patients in this study
were of a higher risk group than that calculated by Dr. Foster. Dr.
Foster calculates expected number of mortalities using logistic
regression models, adjusting for factors that include age, sex,
deprivation and co-morbidity.2 This is unlikely to assess pre-
operative condition of each individual patient as accurately as has
been done here with the CR-POSSUM scores.
The predicted mortality from Dr. Foster of 6.5% is low compared
to documented mortality rates from Hartmann’s procedures, and
emergency laparotomy, which correlate well with our actual and
predicted mortalities.4,6,7,10e12
The overall consultant presence was 72.4%, this rose to 82.4% in
the patients that died. This conﬁrms that consultants were present
in the majority of cases. It is therefore unlikely that lack of
consultant supervision can explain the high mortality rate.
The fact that mortality was directly related to ASA score is not
surprising. Those patients of ASA 4-5 had a mortality rate of 66.7%.
Surgery in this group of patients requires careful consideration.
The post-operative destination of each patient correlated well
with their ASA grades, with the proportion of ITU admissions
increasing with ASA. Only 4 patients, with a documented ASA of 2
or below, went to wards other than HDU or ITU post-operatively.
One of these 4 patients died, but the decision was made intra-
operatively that they were for palliation only. Of the 18 patients
that died, 11 were admitted to ITU post-operatively (61%), and 6
(33%) to HDU. Patients were therefore sent to units appropriate to
their condition, and the high mortality cannot be explained by
inappropriate levels of care post operatively.
The complete data suggests patients above 80 years old were at
a signiﬁcantly higher risk of death than those 80 or below. This is
likely to be due to co-morbidity as well as decreasing physiological
reserve. Although each case deserves individual judgement, it may
be that we should be more considered in offering surgery to these
higher risk age groups. The task of balancing risk of surgery and risk
of death without surgery needs further evaluation in higher age
groups.
In the overall analysis, patients who waited more than 10 days
for a deﬁnitive diagnosis from admission were at a signiﬁcantly
higher risk of death. Mortality in this group was 50%, compared to
a mean CR-POSSUM score of 27.13%. Patients in this group were
often admitted under non-surgical teams and subsequently
referred to for a surgical opinion only after deterioration in symp-
toms or following abdominal imaging with a CT scan. It is possible
that earlier imaging or surgical referral may have had an effect on
eventual outcome.
Eighteen patients were excluded from the study, as they were
found not to be emergency Hartmann’s cases. The calculations by
Dr. Foster are dependent on the coding information being correct,
and co-morbidity being correctly entered. The coding system may
offer an explanation for the lower than expected mortality pre-
dicted with Dr. Foster’s data and would be a possible avenue for
further study.
Dr. Foster alerts are a valuable tool for quality control. There
does however remain the possibility of false-positives. This study
demonstrates an investigation into such an alert where no evidence
of a system failure has been found. The predicted mortality of 6.5%
provided by Dr. Foster is inconsistent with both the literature and
the predicted mortality using CR-POSSUM.
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As a retrospective audit, further prospective data collection on
each emergency Hartmann’s case, over a longer period of time
would be beneﬁcial to conﬁrm the ﬁndings. Determining factors
such as peritoneal contamination retrospectively is reliant on
accurate documentation in operation notes.
CR-POSSUM scores of an individual patient can be altered by
factors including delays to theatre. Therefore CR-POSSUM is not
fully representative of a patient’s initial presentation to hospital,
but rather their peri-operative condition. However, CR-POSSUM
scores in this study did not increase with the time from admis-
sion to theatre. Again, prospective audit may provide more robust
data as to whether patients are being operated on promptly, before
their conditions deteriorate.
4.2. Conclusions
The observed mortality rates did not differ from predicted
mortality using CR-POSSUM scoring. Dr. Foster does not sufﬁciently
take into account the pre-operative state of each patient and this
study highlights the usefulness of CR-Possum in predicting
mortality rates.
Delays to diagnosis are harmful to patient outcome.
Careful consideration and explanation should be made when
operating on patients above 80 years of age andwith an ASA of IV or
V. If surgery is still considered appropriate, a signiﬁcant proportion
of these patients will not survive and it is important to remember
this when taking informed consent from these patients.
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